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PREFPACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams for Phase I
Investigations. Copies of these guidelines may be obtained from the
Off ice of the Chief of Engineers, Washington, D.C. 20314. The purpose of
a Phase I investigation is to expeditiously identify those dams which may
pose hazards to human life or property. The assessment of the general
condition of the dam is based upon available data and visual inspections.
Detailed investigations, testing and detailed computational evaluations
are beyord the scope of a Phase I investigation; however, the
imvestigation is intended to identify the need for more detailed studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of the
dam, removes the normal load on the structure and may obscure certain
conditions which might otherwise be detectable if inspected under the
normal operating emvironment of the structure.

It is Important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and is
evolutionary in nature. It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dam at
some point in the future. Only through frequent inspections can unsafe
conditions be detected, and only through continued care and maintenance
can these conditions be prevented or corrected.

Phase I inspections are not lintended to provide detailed
hydrologic and Mydraulic analyses. In accordance with the established
Guidelines, the spillway design flood is based on the estimated "Probable
Maximum Flood® for the region (greatest reasonably possible storm runcff),
or fractions thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in determining the need
for more detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Auburn Dam

County Located: Schuylkill County
State Located: Pennsylvania
Stream: Schuylkill River
Coordinates: Latitude 40° 36.5'

Longitude 76° 6.4'
Date of Inspection: May 1, 1980

Auburn Dam is owned by the state of Pennsylvania
under the ijurisdiction of the Department of Environmental
Resources, Nffice of Resource Management, The dam, built
under Pern.ylvania Act 441, entitled "Schuylkill River Act”,
was completed in October 1950, Visual inspection of the
exposed sections of the dam and review of the Hmited avaiiable data
and simplified calculations presented in Appendices D and G
indicate that Auburn Dam is in good condition. It is noted
that the entire spillway and apron were submerged and could
not be inspected. Therefore, a complete visual assessment of
the structure could not be performed.

In accordance with criteria established by Federal
(OCE} Guidelines, the recommended spillway design flood for
this "Intermediate" size dam and "High" hazard potential
classification is the Probable Maximum Flood (PMF),

Calculations presented in Appendix D indicate that
the structure will pass about 89 percent of the PMF without
overtopping the embankment. Therefore, the spillway system
for this structure is considered to be "Inadequate"™ but not
"Seriously Inadequate”

It is recommended that the following items of
routine maintenance and surveillance be undertaken as soon as
practical.

(1) The remaining trees and brush on the left earth
embankment section should be removed.

(2) Damaged pilasters should be repaired to prevent loss
of support to the hand railing on the top of the
Jdam,
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AUBURN DAM, NKDS I.D. No. PA 00670

{(3) Surficial 3oint deterioration of the right non-
overflow section should be periodically inspected.
If deterioration of these zones becomes excessive,
they should be cleaned and patched.

(4) Seepage through the right non-overflow section
should also be periodically monitored and evalu-
ated. Repairs to deteriorated joints caused by
seepage would include sealing of the structure/
joint from the upstream side of the dam.

An operation and maintenance manual for small dams
has been prepared by the Department of Environmental Re-
sources, Division of Completed Projects, Bureau of Operations.
Portions of the manual apply to this structure. 1t is
important that persons concerned with the structure are
familiar with the procedures contained in the manual. Since
there are no formal warning procedures for this structure, one
should be developed to warn downstream residents of impending
high flows.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
AUBURN DAM
NATIONAL ID NO. PA 00670
DER NO. 54-163

SECTION 1
PROJECT INFORMATION

1.1 General.

a. Authority. The Dam Inspection Act, Public Law 92~
367, authorized the Secretary of the Army, through the Corps
of Engineers, to initiate a program of inspection of dams
throughout the United States.

b. Purpose. The purpcse of the inspection is to

determine if the dam constitutes a hazard to human life or
property.

1.2 Description of Proiject.

a. Dam and Appurtenances. Auburn Dam was constructed
across the Schuylkill River to form a desilting basin as part
of the Schuylkill River Project, Pennsylvania Act 441l. 1It is
a concrete gravity structure consisting of a central 500 foot
long ogee spillway section, non-overflow concrete sections at
each end of the spillway, and a 120 foot earth embankment
beyond the left non-overflow section. The overall length of
the dam is about 820 feet.

The ogee gravity spillway, crest elevation 473, has
a maximum design base width of about 61 feet and a maximum
design height from the foundation to the crest of the non-
overflow section of 58 feet. The maximum design height of the
spillway crest above the downstream apron elevation is 39
feet, and the maximum design height of the non-overflow crest
above the downstream apron is 51 feet. The bucket at the
downstream toe of the spillway has a radius of 14 feet and a
thickness of five feet, extending about 14.6 feet downstream
from the projected toe of the ogee weir. The downstream apron
design elevation is seven feet above the foundation elevation.
As-built drawings or dimensions are not available to determine
the actual heights or base width of the gravity sections,
which are dependent on the foundation conditions encountered
during construction. The "Final Report of the Schuylkill
Project Engineers on Schuylkill River, Pennsylvania, 1947-
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1951" states: "The maximum height of the dam is 46 feet of
which about 28 feet are below the original river bed."
Assuming the top of culm (Plate 2, Appendix E) as original
river bed, the foundation elevation would be 426. Taking
"height of dam" to mean spillway crest, the foundation
elevation would be 427.

The dam foundation design included grouting with
holes extending 25 feet below the foundation in a single line
on five foot centers at the heel of the spillway and non-
overflow sections. The cement grouting was apparently to be
done after the gravity structure was constructed.

The gravity non-overflow sections at each end of the
splllway have a width of eight feet for the top nine feet,
plus concrete curbs which add an additional two feet of width
near the top. Below the eight foot wide section, the
downstream base batters at 6.5 on 10, and the upstream base
has a batter of 1 on 20. The right non-overflow section has
been backfilled with rock spoil and the left non-overflow
section has been backfilled with zoned materials protected by
derrick stone; see Plates 3 and 4, Appendix E.

Beyond the left non-overflow section is an earth
embankment which ties the non-overflow section to natural
ground. The earth embankment has a top width of about 30
feet. The upstream, central and core trench portions of the
embankment are constructed of impervious fill, and the
downstream portion is constructed of pervious fill. Both
upstream and downstream slopes are 3H:1V and are protected by
rock spoil. The core trench is 10 feet wide at the bottom, and
both upstream and downstream slopes are 1.25H:1V.

The right non-overflow section is tied to the right
abutment by a backfill zone approximately 25 feet in length.
Impervious fill was used for the upstream and central
portions, and pervious fill for the downstream portion. There
is no core trench beneath the backfill. A one foot thick
layer of rocR spoil protects the slopes and the crest.

b. Location. The dam is located on the Schuylkill
River, approximately one mile northwest of Auburn, Pennsyl-
vania, in South Manheim and West Brunswick Townships, Schuyl-
kill County, Pennsylvania. The site is shown on the USGS
Quadrangle entitled "Auburn, Pennsylvania" at coordinates N
40° 36.5' W 76° 6.4'. A regional location plan of Auburn Dam
is enclosed as Plate 1, Appendix E.

c. Size Classification. The dam is classified as an
"Intermediate" size structure by virtue of its estimated 51
foot height and 4,500 acre-foot total storage capacity.
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d. Hazard Classification. A "High" hazard classi-
fication 1is assigned consistent with the potential for
extensive property damage and possible loss of life along the
Schuylkill River downstream of the dam.

e. Ownership. The dam is owned by the Department of
Environmental Resources, Office of Resource Management. All
correspondence should be sent to Resources Management, Bureau
of Operations, Department of Environmental Resources, Post
Office Box 1467, Harrisburg, Pennsylvania 17120.

£. Purpose of Dam, The purpose of this dam is to
create a desilting basin, originally to trap coal sediment.

qg. Design and Construction History. Auburn Dam was
constructed as a result of Pennsylvania Act 441, "Schuylkill
River Desilting Project", June 1945. Auburn Dam is one of a
series of several dams along the Schuylkill River constructed
to form desilting basins to trap coal sediment carried by the
river.

On September 3, 1947, Sprague & Henwood, Incorpo-
rated, was awarded the contract to provide test borings at
several sites along the Schuylkill River as part of the
Schuylkill River Project. BAll test borings were completed by
February 11, 1948. Justin & Courtney* and Albright & Friel**,
both of Philadelphia, Pennsylvania, were the engineers respon-
sible for designing the dams across the Schuylkill River.
Auburn Dam was constructed by the Arthur A. Johnson Corpora-
tion under Contract WNo. 35, Pennsylvania GSA No. 100-12,
During the early stages of excavation, it was found that a
more satisfactory foundation existed 45 feet downstream from
the original site as determined from the core borings. The
decision was made to move the site of the dam downstream to
take advantage of the better foundation conditions. The dam
is founded on a "dike of sandstone" approximately 60 feet
wide.

The dam was constructed in two stages by the use of
cofferdams and diversion channels. The right half of the dam
was constructed first with diversion of the river through a
temporary diversion channel and construction of an earth dike
cofferdam. During the second stage of construction, the river
was diverted by means of three 4 x 5 foot conduits through the
completed spillway section near the right side. To provide
for overflow during high water, the three upper five foot

* Justin & Courtney is now a division of O'Brien & Gere,
Syracuse, New York.

** Albright and Friel has sinced merged with Betz-Converse-
Murdoch-Inc., Plymouth Meeting, Pennsylvania.




lifts of one monolith section of the first stage construction
were not poured until after the other monoliths were com-
pleted. After construction, the three conduits were closed
off at the upstream end with concrete stoplogs. The final
stoplogs were placed October 26, 1950. The dam was completed
on October 31, 1950, for a total cost of $1,396,939.80.

h. Normal Operating Procedures. All water flows over
the weir of the spillway.

1.3 Pertinent Data.

A summary of pertinent data for Auburn Dam is

presented as follows.
a. Drainage Area (square miles) 157

b. Discharge at Dam Site (cfs)

Maximum Known Flood Unknown

At Top of Non-overflow Section 82,670
c. Elevation (feet above MSL)

Top of Dam

Existing 485.2
Design 485.0

Spillway Crest 473.0

Normal Pool 473+

Tailwater (5/1/80) (1) 451.0

Downstream Apron (to?i) 434+

Foundation Elevation 427+
d. Reservoir (feet)

Length at Normal Pool 12,000

Fetch at Normal Pool (est) 2,500

Length at Maximum Pool (est) 16,000
e. Storage (acre-feet)

Normal Pool 1,900

At Top of Non-overflow (est) 4,500
f£. Reservoir Surface (acres)

Normal Pool 186

g. Dam Data
Type Concrete gravity w/
zoned earth embank-
ment at left end

(1) Based on discussion contained in Section 1.2, paragraph

a.




Length
Height fi?ove downstream
apron)
Crest Width (concrete
non-overflow section)
Volume
Concrete
Earth
Cutoff

Grout Curtain

h. Spillway
Type
Elevation
Length

820 feet

51+ feet
8 feet

32,000 cubic yards
10,000 cubic yards
Core trench w/imper-
vious backfill be-
neath embankment at

left end

Single 1line grout
curtain at heel of
gravity sections

Concrete ogee weir
473.0 feet
500 feet

(1)

See note on previous page.




SECTION 2
ENGINEERING DATA

2.1 Design.

a. Data Available. A summary of engineering data for
Auburn Dam is presented in the checklist attached as Appendix
B.

b. Design Features. Principal design features are
illustrated on the plan, profile and cross-sections of this
structure, and are enclosed in Appendix E as Plates 2 through
8. These plates are reproduced from drawings supplied by the
Department of Environmental Resources (DER). A description of
the design features is presented in Section 1.2, entitled
"Description of Project”.

2.2 Construction.

A description of the construction history is pre-
sented in Section 1.2.

2.3 Operational Data.

There are no operational records maintained. Since
all flow passes over the overflow section, there are no
minimum f£low requirements downstream.

2.4 Evaluation.

a. Availability. All engineering data reproduced in
this report and studied for this investigation were provided
by the Pennsylvania DER, the Bureau of Dam Safety and the
Bureau of Operations.

b. Adequacy. The data included in state files and
information received from representatives of the Office of
Resource Management were sufficiently adequate to evaluate the
design features of the dam, with the exception of the spillway
adequacy rating, and no stability analysis was provided.

o Validity. There 1is no reason to gquestion the
validity of the available data.




SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. Observations and comments of the field
inspection team are contained in the checklist enclosed herein
as Appendix A, and are summarized and evaluated as follows.
In general, the ogee section, non-overflow sections and
earthen sections of the facilities appear to be 1in good
condition and well maintained. At the time of the inspection,
the river was flowing at a normal rate over the spillway, and
thus, the ogee section and downstream apron of the spillway
could not be inspected.

b. Dam. The vertical alignment of the non-overflow
sections and earthen embankment was checked and is presented
on sheet 5B of 11, Appendix A, There were no distortions in
alignment or grade that would be 1indicative of either
horizontal movement of the monoliths or embankment section or
deep seated movement within the foundation.

1. Concrete Non-overflow Sections. The exposed
portions of concrete of the non-overflow sections and spray
walls were inspected and found to be in good condition. There
were no changes in alignment or apparent rotation that would
be indicative of foundation movement. Surficial concrete
deterioration was limited to the railing pilasters on both
left and right non-overflow sections, as shown in Photograph
8, and along some expansion joints on the right spray wall, as
shown in Photograph 7. Visible on the outside spray wall
surface and downstream gravity section of the right overflow
section were leachate deposits, shown in Photographs 4 and 5,
indicating a long-term leakage/seepage through the concrete.
The leachate deposit shown in Photograph 6 is approximately 18
inches long, nine inches wide and nearly an inch thick.

The bottoms of concrete pilasters supporting rail-
ing posts have spalled off, as shown in Photograph 8, and some
have been repaired within the last year. Surface cracks of
the pilasters and walkway and around the railing posts have
been sealed with bituminous material. The long~term existence
of these cracks is demonstrated by the buildup of leachate at
the bottom of at least one of them, which had water leaking
out at the time of the inspection. This water is assessed to
be rainwater., These cracks are routinely sealed in an effort
to prevent freezing damage in the winter. Railings have
recently been painted with aluminum paint.




The backfill around the right non-overflow section
and the adjacent embankment, shown in Photograph 3, appears to
be in good condition with no significant erosion or sloughing.
The fill around the left non-overflow section is protected by
derrick stone, shown in Photograph 11, which ranges from four
to eight feet thick. It is noted that the interstices of this
large stone are not filled with smaller stone. The derrick
stone was designed to overlay a two foot thick layer of rock
spoil, which in turn overlies a one foot thick layer of gravel
bedding. A small amount of erosion was noted at the
downstream toe of the left spray wall, shown in Photograph 15,
probably resulting from a combination of wave action and foot
traffic.

2. Left Embankment Section. There were no
distortions in alignment or grade that would be indicative of
deep seated movement of the embankment or foundation. The
vertical profile is included on sheet SB of 11, Appendix A.
The crest, shown in Photograph 10, is unprotected by vegeta-
tion or rock spoil, and is slightly rutted by vehicle tire
tracks. Near the junction of the earth embankment crest with
the concrete non-overflow section were depressions filled with
standing rainwater. Some trees and brush have been removed
from the earth embankment adjacent to the non-overflow
section, but both upstream and downstream embankment slopes
are still covered with trees and light underbrush, as shown in
Photograph 13. Rock spoil is visible underwater on the
upstream side and is also evident under the forest litter on
the upstream and downstream slopes. Minor erosion/settle-~
ment/vandalism appears to have occurred above the junction of
derrick stone and rock spoil on the downstream slope. The
junctions with the abutment are in good condition, both
upstream and downstream. The downstream junction of the left
embankment with the abutment is shown in Photograph 14. VNo
seepage was noted at the toe of either the embankment section
or the backfilled areas of the concrete non-overflow sections.

The dam was formerly lighted at night, and the base
of a sawed-off timber utility pole remains in the embankment
crest near the concrete left non-overflow section, Earlier
this year, the utility pole had been cut off flush with the
embankment. Apparently, vandals have tried to remove the
electrical cable, and a hole has been dug at the base of the
utility pole.

c. Appurtenant Structures.

The exposed portions of the ogee spillway were
limited to the spray walls of the structure. Water flowing
over the spillway crest was smooth with no indications of
cracks or displacements between the monoliths, as shown in
Photograph 1.
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d. Reservoir., At the time of the inspection, the
reservoir was at normal pool, and the slopes to the water's
edge were well vegetated and stable. The reservoir is

presently being dredged, and it is expected that about 200,000
cubic yards of material will be removed from the pool this
summer. It is estimated that the pool capacity is presently
reduced by about 20 percent by sediment accumulation.

e. Downstream Channel. The natural channel below the
dam is the Schuylkill River, which appears to be in good
condition with stable banks and a minimum amount of scour.

. 3.2 Evaluation.

Inspection of the dam and appurtenant facilities
disclosed no evidence of apparent past or present movement
that would indicate an existing instability of the dam. Since
flow was passing over the spillway at the time of the
inspection, the toe of the spillway could not be inspected for
undermining, scour or the condition of the apron section.
There is no evidence to suggest that the observed seepage
through the right non-overflow section is detrimental to
structural stability at this time. All exposed structural
features of the dam were observed to be in good condition,
Trees and brush should be removed from the earth embankment
and the slopes restored to their original condition. Although
no embankment conditions, apparent erosion or depressions are
sufficiently serious to require immediate repair, good prac-
tice would indicate repairs on a routine basis. As in the
past, damaged pilasters should be repaired to prevent poten-
tial loss of support to the hand railing on the top of the dam.
The effects of seepage through the right non-overflow section
should be periodically monitored and evaluated.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures.

Operation of the dam does not require a dam tender.
All flow discharges directly over the ogee section and
downstream into the Schuylkill River.

4.2 Maintenance of the Dam.

The dam is inspected yearly by the Department of
Environmental Resources (DER), Bureau of Operations, 1in
Harrisburg. The local Schuylkill River Project office
provides routine maintenance of the structure, which includes
removal of debris, painting and sealing of any surficial
cracks.

4.3 Maintenance of Operating Facilities.

There are no mechanical devices or operating facili-
ties to maintain for this structure.

4.4 Warning Systems In Effect.

According to DER's representative during the time of
the inspection, there are no formal warning procedures
associated with Auburn Dam.

4.5 Evaluation.

Since there are no operating facilities and since
the dam does not require a dam tender, it is judged that the
current operating procedure is a satisfactory method of
operating the dam. Since a warning procedure does not exist,
it is recommended that one be established.




SECTION 5
HYDROLOGY/HYDRAULICS

5.1 Evaluation of Features.

a. Design/Evaluation Data. No original design data were
located. Some evaluation data were available in state files,
and additional calculations for this investigation are pre-
sented in Appendix D.

The large, irregqularly shaped watershed is about 14
miles long and ranges from 8 to 18 miles wide, having a total
area of 157 square miles. Elevations range from 1,757 in the
upper reaches to 473 at the weir elevation. This portion of
the Schuylkill River Watershed has higher average rainfall and
steeper topography than the 1lower portions of the river,
producing a higher runoff. In the watershed above Auburn Dam
are over 20 dams, generally concentrated in the upper portions
of the watershed. One of the largest dams is located on Plum
Creek about two miles above Auburn reservoir.

The total drainage area is less than 25 percent
developed and about 75 percent wooded. Coal lands comprised
about 76 square miles of the Schuylkill River Watershed
concentrated in the extreme upper reaches. The original
sediment problem was created by coal processing methods and,
during every rainfall, considerable amounts of silt erode from
"culm piles", or mine waste piles. It is not expected that
runoff characteristics will change significantly in the near
future.

The only information concerning spillway capacity
is limited to statements in the "Final Report of the
Schuylkill River Engineers on the Schuylkill River, Pennsyl-
vania, 1947 - 1951", and an evaluation located in Department
of Environmental Resources (DER) files. The design engineers
indicate that the design depth of water on the crest was 12
feet, producing a maximum spillway capacity of 75,000 cfs. A
memorandum in DER files indicates that the maximum spillway
capacity is 79,000 cfs, based on a weir coefficient of 3.8.

In accordance with criteria established by Federal
(OCE) Guidelines, the recommended spillway design flood for
this "Intermediate"” size dam and "High" hazard classification
is the Probable Maximum Flood (PMF).

b. Experience Data. Reservoir 1levels are not main-

tained for this dam, and there are no estimates of previous
high water levels.




c. Visual Observations. On the date of the inspection,
there were no conditions observed that would 1indicate a
reduced spillway capacity during an extreme event. Observa-
tions regarding the condition of the downstream channel,
spillway and reservoir are located in Appendix A and discussed
in greater detail in Section 3.

d. Overtopping Potential. This structure was evalu-
ated by the use of the "HEC-1, Dam Safety Version"™ computer
program. A brief description of the program is included in
Appendix D. The presence of upstream dams has been conserva-
tively neglected in computing the inflow hydrograph for Auburn
Dam. The dam on Plum Creek has a drainage area of about three
square. miles and is not a flood control dam. Therefore, it
will have a negligible effect on the PMF inflow hydrograph to
Auburn Dam. The HEC-1 computed peak PMF inflow is about
93,800 cfs. Calculations for this investigation indicate that
the maximum spillway capacity is about 82,670 cfs. Flood
routing through the reservoir indicates that the earth
embankment portion will be overtopped by about one foot during
the full PMF event. Calculations indicate that the spillway
is capable of passing about 89 percent of the PMF without
overtopping the embankment. The outflow from Auburn Dam was
routed downstream to estimate the likelihood that the weir
would be submerged during the spillway design storm. A
maximum stage of 473 feet at the downstream section during the
PMF indicates the maximum spillway capacity would not be
appreciably reduced by submergence of the weir.

e. Spillway Adequacy. As the spillway will not pass
the full PMF without overtopping the embankment, but passes
more than one~half the PMF without overtopping the structure,
the spillway is rated as "Inadequate" but not "Seriously
Inadeguate".

£. Downstream Conditions. About 400 feet downstream of
the dam, the Schuylkill River passes under the railroad bridge
shown in Photograph 16. About 1.5 miles farther downstream,
the Schuylkill River flows under the Route 895 highway bridge
at Auburn, Pennsylvania. Auburn itself is built about 40 feet
above the Schuylkill River floodplain. Across the river from
Auburn is an industrial complex, shown in Photograph 17.
Industrial buildings and at least one house at that location
would be damaged in the event of a sudden failure of the dam.
About eight river miles downstream of Auburn Dam is Port
Clinton. Port Clinton is located at the confluence of the
Schuylkill River and the Little Schuylkill River, immediately
upstream of the point where the two combined rivers flow
through a gap in the Blue Mountain Ridge. Portions of Port

12
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Clinton are built within 20 feet above the river bank. The
gap in the mountain ridge forms a constriction, possibly
causing backwater effects at Port Clinton. Were the dam to
fail, particularly not as a result of overtopping during an
extreme event, extensive property damage and loss of life
would occur, justifying a "High"™ hazard potential rating.

13
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Evaluation of Structural Stability.

SECTION 6
STRUCTURAL STABILITY

no evidence of existing or impending instability of the
structure.
and found to be in good condition, except for deteriorated
railing pilasters, minor surficial concrete deterioration and
construction joint deterioration caused by seepage. However,
the entire ogee section was covered with water and could not
be thoroughly inspected. There was no distortion along the
spillway crest to infer excessive scour downstream, monolith
displacement or structural deterioration of the ogee section.
Spaces were noted between the derrick stone on the downstream
section and the embankment portion, most likely as a result of
vandalism,
significant effect on the stability of the structure in the
event it is overtopped.

in the right non-overflow section and spray wall as evidenced
by leachate deposits. There is no evidence detected by visual
inspection that the structural integrity of the structure has
been affected.

tions or as-built drawings were available from which to assess
the stability of the overflow and non-overflow sections of the
Based on a review of the design drawings, the visual
appearance of the structure, and a simplified stability
analysis presented in Appendix G, the stability of the dam is
judged to be adequate. Although the resultant falls outside
the middle third of the base, toe pressures are not considered
excessive.

Visual Observations. Visual observations detected

All exposed items of the structure were inspected

but it is Jjudged that this would not have a

Construction joint deterioration is occurring with-

Design and Construction Data. No design calcula-

for this structure.

Operating Records. There are no operational records

Post-Construction Changes. Since the completion of

the dam in 1950, there have been no modifications made to this
structure.
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e. Seismic Stability. The dam is located in Seismic

Zone 1. Normally it can be considered that if a dam in this
zone is stable under static conditions, it can be assumed safe
for any expected earthquake conditions. Since the dam is
assessed to be stable under static loading conditions at the
present time, it can also reasonably be considered to be
stable under seismic loading conditions.

15




SECTION 7
ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Evaluation. Visual 1inspection of the exposed
sections of the dam and review of the limited available data
indicate that Auburn Dam is in good condition. It is to be
noted that the entire spillway and bucket were submerged and
could not be inspected. Therefore, a complete visual
assessment of the structure could not be performed.

In accordance with criteria established by Federal
(OCE) Guidelines, the recommended spillway design flood for
this "Intermediate" size dam and "High" hazard potential
classification is the Probable Maximum Flood (PMF). Calcula-
tions presented in Appendix D indicate the structure will pass
about 89 percent of the Probable Maximum Flood without
overtopping the embankment. Therefore, the spillway system
for this structure is considered to be "Inadequate" but not
"Seriously Inadequate”.

b. Adegquacy of Information. Information available for
this investigation, the wvisual inspection and simplified
calculations presented in Appendices D and G were sufficient
to indicate that no further investigations are required for
this structure beyond monitoring specified below.

c. Urgency. The recommendations presented in the
following section should be implemented as soon as practical.

7.2 Remedial Measures.

a. Facilities. It is recommended that the following
items of routine maintenance and surveillance be undertaken.

(1) The remaining trees and brush on the left earth
embankment section should be removed.

(2) Damaged pilasters should be repaired to prevent loss
of support to the hand railing on the top of the
dam.

(3) Surficial joint deterioration of the right non-
overflow section should be periodically inspected.
I1f deterioration of these zones becomes excessive,
they should be cleaned and patched.

16




(4) Seepage through the right non-overflow section
should also be monitored and evaluated. This work
should be performed under the supervision of a
registered professional engineer experienced in the
design and construction of dams.

b. Operation and Maintenance Procedures. An operation
and maintenance manual for small dams has been prepared by the
Department of Environmental Resources, Division of Completed
Projects, Bureau of Operations. Portions of the manual apply
to this structure. It is important that persons concerned
with the structure are familiar with the procedures contained
in the manual. Since there are no formal warning procedures
for this structure, one should be developed to warn downstream
residents of impending high flows.
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DISCHARGE 1S UNIFORM OVER
SPILLWAY CREST.

PHOTOGRAPH NO.
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ABUTMENT AND TOP OF NON-
f OVERFLOW SECTION, RIGHT
SIDE.

PHOTOGRAPH NO. 3
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LEACHATE DEPOSITS ON DOWNSTREAM
SIDE OF RIGHT NON-OVERFLOW
SECTION.

PHOTOGRAPH NO. 5
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DETERIORATED PILASTER, UPSTREAM
SIDE OF RIGHT NON-OVERFLOW
SECTION.

PHOTOGRAPH NO. 8
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EMBANKMENT CREST AND TOP OF
; LEFT NON-OVERFLOW SECTION.

‘ PHOTOGRAPH NO. 10
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CONTACT BETWEEN DERRICK STONE

AND EMBANKMENT.
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PHOTOGRAPH NO.
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DOWNSTREAM JUNCTION OF
EMBANKMENT AND LEFT

f ABUTMENT.
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PHOTOGRAPH NO. 14
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Sheet 1 of 11

AUBURN DAM
CHECK LIST

HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Large, rolling, 25% developed, coal mining

in upper reacnes.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 473.0 feet (1900 Acre-rFeet).

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 485.0 feet (4500 Acre-Feet).

ELEVATION MAXIMUM DESIGN POOL:

-

ELEVATION TOP DAM: 485 feet.
SPILLWAY
a. Elevation 473.0 feet.
b. Type concrete ogee werr.
c. MWidth 500 feet.
d. Length ---
e. Location Spillover Central portion of structure.
f. Number and Type of Gates None
OUTLET WORKS:
a. Type Von- funcetional comstruction diversion conduits with
ORCPete 520D .0gs.
b. Location
c. Entrance inverts 448.0 feet.
d. Exit inverts 448.0 feet
e. Emergency draindown facilities Yone
HYDROMETEOROLOGICAL GAGES:
a. Type Iwo reporting National Weather Service Stations wishin
~ the watershed.
b. Location
c. Records National Weather Service.

MAXIMUM NON-DAMAGING DISCHARGE: Vot decermired.




S S Sy e
LURURY DAY
HYDROLOGIC AND HYDRAULIC Sheet 2 of 1]
8ASE 0ATA
JRAINAGE AREA:‘ '’ 07 sarare i les,

PROBABLE MAXIMUM PRECIPITATION (PMP)
ZOR 10 SQ. MILES IN 24 4OURS::2) 230 faoies.

ADJUSTMENT FACTORS FOR ORAINAGE AREA (%)53)

Zone

9 Hours S8

12 Hours 33

24 Hours AR

48 Hours

SNYDER HYDROGRAPH PARAMETERS: Y’

-one

Cor C D40, L3

SPILLWAY CAPACITY AT MAXIMUM
WATER LIVEL.7) IR e

Measured from USGS maps. 1:250.000 scale.

Hydrometerglogical Report No. 33, Figure 1.

4ydrometerciogical Repart No. 33, Figure I.

information receivea from Coros oF fngineers. 3altimore Disirice.

L2angth o7 ionges: water course Trom dutiet o dasin divide, measurea
from JSGS maps.

Langth Of wataer course <rom Jutist <0 z0int oprosita the centroig of
drainage area, .see 2'ate 1, dppoenaic I' measurea Trom JSGS maps.

See Sheet 11 of 2nis dpcendix.
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SHEET 3 of 11

HEC-1, REVISED
FLOOD HYDROGRAPH PACKAGE

The original "Flood Hydrograph Package" (HEC-1),
developed by the Hydrologic Engineering Center, Corps of
.Engineers, has been modified for use under the National Dam
Inspection Program. The "Flood Hydrograph Package (HEC-1),
Dam Safety Version", hereinafter referred to as, HEC-1, Rev.,
has been modified to require 1less detailed input and to
include a dam breach analysis. The required input is obtained
from the field inspection of a dam, any available design/eval-
uation data, relatively simple hydraulic calculations, or
information from the USGS Quandrangle maps. The input format
is flexible in order to reflect any unique characteristics of
an individual dam.

HEC-1, Rev. computes a reservoir inflow hydrograph
based on individual watershed characteristics such as: area,
percentage of impervious surface area, watershed shape, and
hydrograph characteristics determined from regional correla-
tion studies by the Corps of Engineers, Baltimore District.
The inflow is routed through the reservoir using spillway
discharge data obtained from the field inspection or design
data. Flood storage capacity is determined from USGS maps or
design information and verified by the field inspection. 1In
the event a spillway cannot discharge 0.5 PMF without
overtopping and failure of the dam, downstream channel
characteristics obtained from the field inspection and USGS
maps are inputed and flows are routed downstream to the damage
center and a dam brezach analysis is performed.

Included 1in this Appendix are the HEC-1l. Rev,.
pertinent input values and a summary print-out tables.
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SITE GEOLOGY
AUBURN DAM

Auburn Dam is located within the Appalachian Moun-
tain Section of the Valley and Ridge Physiographic Province.
As shown on Plate F-1, the dam 1is constructed upon the
Trimmers Rock Sandstone Formation of Upper Devonian age. This
area is situated upon the southern limb of a regional north-
northeast trending syncline which crosses much of southern
Schuylkill County. Bedrock is exposed on both the upstream
and downstream sides of the right abutment. This exposure
consists of tan-brown fine grained sandstone with siltstone
interbeds and red-brown shale. Bedding strikes to the east-
northeast, subparallel to the dam axis, and dips downstream
approximately 35 degrees to the ncrth. The shale is fissile
and slakes, but the sandstone which dips under the right
abutment is sound. Information contained in the Schuylkill
River Project report of 1951, states that the dam is founded
upon a "dike of sandstone" approximately 60 feet 1ide, which

strikes parallel to the dam alignment. Bedrock Jointing
strikes to the northwest (nearly parallel to the dam axis) and
dips nearly vertical. No bedrock exposures were observed at

the left abutment area.
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